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As the second decade of the 21st century unfolds, the geosciences community stands at an important threshold.   Rapid advances in our understanding of Earth’s complex, inter-connected systems have led us to recognize that the well-being of human society is tightly connected to the behavior and evolution of Earth Systems.  Increasingly, human activities play an influential role in the behavior of these systems, particularly those related to climate, environmental quality, and natural resources.  Significant challenges will confront a growing population in the coming decades as the impacts of global climate change, sea level rise, ocean acidification, diminished fresh water and other natural resources, and natural hazards are realized.  The scientific questions being explored by geoscientists address issues that are thus among the most important facing the nation.  Our future sustainability and prosperity will require a new interdisciplinary geoscience workforce that reflects the nation’s diversity and has the capacity to develop innovative solutions to meet the challenges that lie ahead.  But, a capable scientific community is not sufficient to solve these problems alone – all citizens need to understand the science of Earth processes well enough that they can make evidence-based decisions in their personal lives and communities, in response to continued evolution of coupled human and natural Earth Systems.  To achieve these goals – a diverse, geoscience workforce of the future and an Earth System Science literate public – we need effective, scientifically accurate, and widely-adopted geoscience education programs that serve all learners, from all walks of life.

NSF is poised to lead a broad collaborative effort to achieve this vision for geoscience education and workforce development.   The exciting research agenda outlined in the Directorate for Geosciences GEO Vision Report will focus on many societally-relevant topics and capitalize on new technical capabilities that greatly enhance our ability to observe, model, and predict Earth System phenomena.  This research agenda offers unprecedented opportunities to engage the scientific community in education and outreach activities, as well as provide authentic research opportunities in the geosciences for students, educators, and citizen scientists.   Recent developments in cognition research and the learning sciences are paving the way to better pedagogy and instructional materials that improve our ability to teach learners of all ages -- in both formal and informal educational settings – about complex geoscience concepts.  New cyber-technologies are facilitating integration of research and education and improving access to geosciences content and educational opportunities within underserved communities.  In this era of 24/7 learning, students, educators, and regular citizens are becoming both users of, and contributors to, scientific knowledge and educational resources about Earth Systems.  

Capitalizing on these opportunities will not be easy, however.  Despite strong job markets, student interest in pursuing STEM careers has eroded in recent years, and recruitment of traditionally underrepresented students – a growing segment of the population – has been particularly slow for STEM fields.  The geosciences are something of a pariah within the formal education system, which creates barriers to educating the broad public about fundamental Earth System Science concepts, engaging the best and brightest minds from all sectors of our society in the pursuit of related degrees and career paths, and recruiting effective educators with relevant scientific background.  These obstacles are not uniquely NSF’s to solve; instead, success will require a strategic and coordinated inter-agency effort to foster necessary reforms.

Vision for a Unified GEO Education and Diversity Portfolio

The Directorate for Geosciences (GEO) seeks to establish a cohesive, high-impact portfolio of geoscience education and outreach investments that: addresses geoscience community needs; complements investments being made by other Federal agencies; supports the goals of the NSF Strategic Plan and the GEO Vision framework; leverages and synergizes with investments being made by the other NSF Directorates, and EHR in particular; and, promotes integration of research and education.  Broadening participation of scientists and students from traditionally underrepresented groups will be a priority in all aspects of GEO’s business operations, from grant funding to merit review to staff hires.  The following is an overview of the goals from the strategic framework, developed for the Advisory Committee for GEO (AC/GEO) that provides an overview of GEO’s Education and Diversity (GEO E&D) program priorities for the next five years.   Input from the GEO Education Team at NSF and Dr. John Farrington, who served as an NSF Expert during early discussions about this document, contributed to its development.

GEO has been a pioneer within NSF in its investment in relevant education, outreach, and workforce development activities.  The GEO E&D portfolio has evolved to lie along a continuum between pure geoscience education research that is aligned with investments being made within the Education and Human Resources (EHR) Directorate and pure geosciences research that affords opportunities for student and educator research and training.  In general, programs managed within the GEO Office of the Assistant Director (GEO/OAD) serve the broader geosciences discipline and support activities that focus on audiences within the K-14 and informal learning environments; programs managed within the GEO Divisions have strong linkages to the research being supported by GEO.  GEO strives to complement, and where appropriate co-funds, programs and projects developed by EHR.   Going forward, GEO seeks to continue its leadership role, in partnership with sister agencies such as NOAA, NASA, DOE, and USGS.  

Development of a strategic framework for GEO’s Education and Diversity portfolio has been undertaken with the following guiding principles in mind:
· Soliciting input from the geoscience research and education communities when defining education and diversity program priorities, through regular meetings of the community and relevant stakeholders;
· Taking a leadership role within NSF to promote dialog and coordination regarding Earth System Science literacy and geoscience workforce investments;
· Developing resources and tools for the GEO Principal Investigator community that can facilitate meaningful and synergistic broader impacts activities for education and diversity;
· Fostering interagency partnerships that promote a coordinated Federal investment in Earth System Science education and geosciences workforce development; 
· Pursuing collaborations with EHR to make strategic investments that advance geoscience education research, reform of geoscience education within the broader context of STEM education reform, and capacity building at minority-serving institutions.


GOAL 1:  ADVANCING PUBLIC LITERACY IN EARTH SYSTEM SCIENCE

A scientifically literate public that understands the interconnected and inter-dependent non-living and living systems of Earth, uses that knowledge for informed decision-making, and advances its understanding of Earth Systems through life-long learning in formal and informal educational settings.

Objectives
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1.1:  NSF supports a vibrant and innovative community that improves Earth System Science education in the nation through development of evidence-based programs and resources.

1.2:  Educators understand and use the big ideas and principles of Earth System Science literacy in formal and informal learning venues.

1.3:  Students, educators, and the public collect and use Earth System Science data in inquiry and evidence-based activities.

1.4:  Life-long learners have access to informal science education opportunities that utilize and/or leverage GEO research investments and their outcomes.

1.5:  GEO-supported scientists are engaged in, and have the resources to enable, effective Earth System Science education and outreach efforts based on their research.

1.6:  Formal education systems, including standards, assessments, curricula, and pedagogy, are optimized to increase student access to Earth System Science concepts.

1.7:  The public understands the relevance of the geosciences and values their importance.
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GOAL 2:  PREPARING THE GEOSCIENCE WORKFORCE OF THE FUTURE
 
A future geoscience workforce, reflecting the nation’s diversity, that is skilled in science, technology, and other relevant disciplines necessary to advance GEO-funded research and overcome critical scientific and societal challenges in the geosciences.

Objectives

2.1:  A healthy pipeline of creative and qualified students, reflecting the Nation’s diversity, is available to pursue advanced degrees and careers in the geosciences and related fields.

2.2:  Undergraduate and graduate level geoscience programs are vibrant and provide students from all backgrounds with the critical skills and interdisciplinary knowledge necessary to meet future geoscience workforce needs.

2.3:  The pool of students with post-secondary degrees in GEO-relevant fields is more diverse and there are appropriate resources to connect students to a variety of career pathways.

2.4:  GEO-funded scientists support programs and activities for students, educators, and policymakers that encourage participation in geoscience research and use of geoscience data.

2.5:  Capacity is built at community colleges and minority-serving institutions to engage students from diverse backgrounds and enable them to pursue degrees and careers in the geosciences.

[image: Nyanza2]2.6:  Mentoring, networking, and related resources are in place to support retention of students and early career professionals at critical transition points in their education and career pathways.
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“To meet continuing, strong demand, it will be important that every American has an opportunity to achieve in mathematics and science.  Women, minorities and persons with disabilities remain underrepresented in STEM professions while they are an increasing percentage of the overall 
U.S.
 workforce.” -- NSF Strategic Plan, 2006-2011


)
image3.jpeg
EARTH SCIENCE
LITERACY PRINCIPLES





image4.jpeg




image5.jpeg




image6.jpeg




image2.jpeg




image1.jpeg




